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Abstract

Introduction—U.S. hospital discharges for opioid overdose increased substantially during the 

past two decades. This brief report describes 90-day readmissions among patients discharged from 

inpatient stays for opioid overdose.

Methods—In 2018, survey-weighted analysis of hospital stays in the 2016 Healthcare Cost and 

Utilization Project National Readmissions Database yielded the national estimated proportion of 

patients with opioid overdose stays that had all-cause readmissions within ≤90 days. A 

multivariable logistic regression model assessed index stay factors associated with readmission by 

type (opioid overdose or not). Number of readmissions per patient was assessed.

Results—More than 24% (n=14,351/58,850) of patients with non-fatal index stays for opioid 

overdose had at least one all-cause readmission ≤90 days of index stay discharge and 3% 

(n=1,658/ 58,850) of patients had at least one opioid overdose readmission. Less than 0.2% 

(n=104/58,850) of patients had more than one readmission for opioid overdose. Patient 

demographic characteristics (e.g., male, older age), comorbidities diagnosed during the index stay 

(e.g., drug use disorder, chronic pulmonary disease, psychoses), and other index stay factors 

(Medicare or Medicaid primary payer, discharge against medical advice) were significantly 

associated with both opioid overdose and non-opioid overdose readmissions. Nearly 30% of index 

stays for opioid overdose included heroin, which was significantly associated with opioid overdose 

readmissions.

Conclusions—A quarter of opioid overdose patients have ≤90 days all-cause readmissions, 

although opioid overdose readmission is uncommon. Effective strategies to reduce readmissions 

will address substance use disorder as well as comorbid physical and mental health conditions.

INTRODUCTION

Hospital discharges in the U.S. for opioid overdose increased substantially during the past 

two decades.1–4 Substance use disorder (SUD) is a risk factor for hospital readmission5–11 

but readmissions after opioid overdose have not been described using national data. The 

readmission rate following opioid overdose and risk factors for readmission constitute 
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meaningful information for clinical and public health decision making on “tertiary 

prevention” in the context of the opioid overdose epidemic; that is, efforts that increase 

access to effective addiction treatment when SUD is diagnosed.12 Intervention following 

overdose is critical; substance use–associated diseases are the most common cause of death 

among adults with Medicaid aged less than 65 years in the year following non-fatal opioid 

overdose.13 This brief report describes 90-day readmissions among patients discharged from 

opioid overdose inpatient stays.

METHODS

In 2018, authors analyzed the 2016 Healthcare Cost and Utilization Project National 

Readmissions Database (HCUP-NRD), which can be used for survey-weighted national 

estimates of same-year, same-state readmissions to community hospitals.14 Opioid overdose 

stays were classified by ICD-10-CM and other administrative codes (Figure 1), including 

whether patients received inpatient drug detoxification or rehabilitation services (e.g., 

counseling or pharmacotherapy).3,15,16 Comorbidities were classified by Elixhauser 

Comorbidity Software for ICD-10-CM.17 Patient age, sex, primary payer, and discharge 

status were reported in the data source.

Index stays were patients’ first admission with opioid (illicit or prescribed) overdose during 

January–September. Readmission was any inpatient stay during January–December ≤90 

days of index stay discharge. Multivariable logistic regression models assessed whether 

index stay factors were associated with readmissions by type (opioid overdose and non-

opioid overdose). The number of readmissions per patient by type was assessed. Authors 

used SAS, version 9.4. All results reflect index stay survey weighting.

RESULTS

During January–September 2016, an estimated 61,170 patients had index stays for opioid 

overdose (Table 1). Mean patient age was 47 years and 50% of patients were female. 

Patients had a high prevalence of diagnosed drug use disorder (45%) and other comorbidities 

(e.g., fluid and electrolyte disorders, hypertension, depression, chronic pulmonary disease); 

just 4% of patients had no comorbidities (Table 1). Nearly 28% of patients had heroin 

overdose and just 3% had documented inpatient substance detoxification or rehabilitation 

services. More than 63% of patients were routinely discharged, 16% were transferred, 9% 

were discharged to home health care, 8% were discharged against medical advice, 4% died 

in hospital, and <1% were discharged to an unknown destination. Medicare (34%) and 

Medicaid (30%) were the primary payer for a majority of index stays.

Twenty-four percent (n=14,351/58,850) of patients with non-fatal index stays (excludes 

n=2,320 fatalities) had at least one all-cause readmission ≤90 days (Table 1). Just 3% 

(n=1,658/58,850) of patients were readmitted for opioid overdose, whereas 23% 

(n=13,311/58,850) had non-opioid overdose readmissions (a patient could be in both 

categories). Three percent (n=1,554/58,850) of patients had one readmission for opioid 

overdose <90 days of index stay discharge and 0.2% (n=104/58,850) had two or more such 

readmissions (Figure 2). More than 15% (n=9,107/58,850) of patients had one readmission 
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for non-opioid overdose conditions and 7% (n=4,204/58,850) had two or more such 

readmissions.

Females (compared with males) and obese patients (compared with non-obese patients) were 

significantly less likely to have an opioid overdose readmission, whereas older patient age 

was associated with both opioid and non-opioid overdose readmissions (Table 1). Patients 

with diagnosed drug use disorder, chronic pulmonary disease, psychoses, and other 

comorbidities (i.e., observed among <10% of patients) were more likely to have both opioid 

and non-opioid overdose readmissions. Patients with hypertension, other neurologic 

disorders, and deficiency anemias were more likely and patients with fluid and electrolyte 

disorders or no diagnosed comorbidities were less likely to have non-opioid overdose 

readmissions.

Patients treated for heroin overdose (compared with other opioids) were more likely to have 

opioid overdose readmissions but less likely to have non-opioid overdose readmissions, 

whereas patients with inpatient substance detoxification or rehabilitation services were more 

likely to have only non-opioid overdose readmissions. Patients discharged against medical 

advice (compared with routine discharge) and those with Medicare or Medicaid as primary 

payer for the index stay (compared with private payer) were more likely to have both 

readmission types. Patients not charged for index stays were more likely to be readmitted for 

opioid overdose and patients discharged to home health care were more likely to have non-

opioid overdose readmissions. Patients transferred after the index stay were less likely to 

have opioid overdose readmission but more likely to have non-opioid overdose readmission.

DISCUSSION

Twenty-four percent of patients discharged after 2016 hospital admissions for opioid 

overdose had 90 or less days all-cause readmissions, but just 3% were readmitted for another 

opioid overdose. A 90-day follow-up period aimed to provide a longer-term perspective than 

common readmissions assessment periods of 7 or 30 days. For some context, nationally 14% 

of inpatient stays have 30 or less days all-cause readmissions and the index stay principal 

diagnosis with the highest 30-day readmissions rate is schizophrenia and other psychotic 

disorders (23 readmissions per 100 index stays).18

Consistent with previous research demonstrating differences between heroin and non-heroin 

overdose inpatients,1 heroin overdose patients were more likely to be readmitted for opioid 

overdose; however, just 3.9% of heroin overdose patients had such readmissions (Table 1). 

This study supports previous research indicating that opioid use disorder is a risk factor for 

readmissions7,11 and that many patients admitted for drug and alcohol overdose have serious 

comorbid health conditions.19–21 High prevalence of comorbidities among opioid overdose 

inpatients highlights the need for a coordinated, careful, “warm handoff” transfer of patients 

to outpatient SUD treatment services, including effective communication between inpatient 

and outpatient clinicians.

Medication-assisted treatment (MAT) and residential treatment within 14 days of discharge 

for SUD inpatients are associated with reduced risk of behavioral health readmissions.22 
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Inpatient addiction consultation is associated with reduced alcohol and drug addiction 

severity and increased number of abstinence days immediately following discharge.23 

Ongoing outreach—including phone calls and counseling—has helped some SUD inpatients 

initiate treatment following discharge.24,25 Previous research suggests inpatient-initiated 

MAT can help some opioid use disorder inpatients initiate treatment programs following 

discharge.26 MAT integration in primary care settings aims to treat SUD before overdose.27

Despite urgent need, many opioid overdose inpatients do not receive timely follow-up 

treatment services and many continue to misuse opioids.22,28–30 Current regulations provide 

strict oversight regarding use of buprenorphine and methadone for opioid MAT.31 In 

addition to regulatory considerations, workforce capacity (e.g., limited waivered clinicians), 

geographic disparities, reimbursement (payer) policy, and stigma toward addiction inhibit 

MAT.32–34

Limitations

This study did not address overdoses in non-inpatient settings (e.g., emergency 

departments), length of index stay, non-opioid overdoses, potential drug misclassification on 

the discharge record, non-hospital mortality, nor related outpatient services. Index stays were 

patients’ first 2016 opioid overdose admission, but not necessarily first ever such admission. 

This analysis did not control for patient race/ethnicity (not reported in HCUP-NRD). 

Readmissions in other U.S. states and calendar years are not observable through HCUP-

NRD; however, these circumstances likely have a modest impact on readmission rates.14 

This study period comprises hospitals’ first full year of ICD-10-CM diagnosis coding, which 

may be more sensitive to identify opioid-related hospital stays.15

CONCLUSIONS

A quarter of opioid overdose patients have 90 or less days all-cause readmissions, although 

opioid overdose readmission is uncommon. Effective strategies to reduce readmissions 

following opioid overdose likely require greater coordination of general medical, substance 

use, and mental health care.27
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Figure 1. 
Administrative codes used to classify opioid overdose index stays.

Source: www.icd10data.com. Accessed November 28, 2018.
aNicotine, antabuse, and bupropion not included.
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Figure 2. 
Readmissions ≤90 days following discharge from non-fatal opioid overdose index stays 

(N=58,850 patients).

Note: “0” refers to the number of patients with non-fatal index stays for opioid overdose 

who had zero readmissions ≤90 days of index stay discharge. Admissions by type – opioid 

overdose and other (non-opioid overdose) – each sum to 100% of analyzed patients.
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